Abstract. Reared in fertilized basins, Eucydops serrulatus appeared to be able to biosynthesize 22:6a>3 from dietary 18:3w3. The development of zooplanktonic biomass, strongly dominated by Eucydops, coincided with the occurrence of a Chlorophycean bloom. Zooplankton phospholipids were rich in 22:6u>3 (14.5-25.9% of total fatty acids), while this fatty acid was lacking in grazed Chlorophyceae. On the other hand, Chlorophyceae contained high proportions of 18:3a>3. This last fatty acid was possibly bioconverted into 22:6w3 and incorporated in the phospholipids of E.serrulatus.
For the last few years, research performed on the fatty acid composition of freshwater zooplankters has seemed to underline some specific trends concerning their polyunsaturated fatty acid (PUFA) profiles. Several species of Cladocera usually exhibit higher levels of eicosapentaenoic acid (EPA, 20:5w3) than docosahexaenoic acid (DHA, 22:6w3) (Bourdier and Bauchart, 1987; Desvilettes et al, 1994; Weers and Gulati, 1996) . On the other hand, DHA so far appears to be present in higher levels than EPA in cyclopoids (Farkas et al, 1984; Desvilettes et al, 1994) . This trend is less obvious for calanoids (Acanthodiaptomus denticornis) in which proportions of DHA and EPA are not very different (Bourdier and Amblard, 1989) ; moreover, marine calanoids (genus Calanus and Rhincalanus) generally offer lower percentages of DHA than EPA (Graeve et al, 1994; Kattner et al, 1994) . These variations in the proportions of DHA and EPA, among microcrustacean species, mainly concern phospholipids; they are probably linked to their different abilities in PUFA bioconversions, although dietary PUFA can influence the amount of EPA or DHA detected in zooplankters. Little is known about those abilities to synthesize EPA and DHA. Cladocera, like Moina macrocopa and two species of Daphnia seem to be able to bioconconvert 18:3a)3 into 20:5o)3 (D' Abramo, 1979; Farkas et al, 1981; Weers and Gulati, 1996) , while Cyclops strenuus probably synthesizes DHA from a linolenic precursor, via EPA. Within this context, this study gives data on the fatty acid composition of the cyclopoid Eucydops serrulatus reared in basins. A possible bioconversion of dietary 18:3(03 into 22:6co3 by this zooplankter is discussed.
Two basins (depth 0.7 m; volume 8.4 m 3 ) were filled up with filtered lake water (mesh size 400 urn) and fertilized with horse manure and mineral fertilizers to allow phytoplankton development. Two weeks later, zooplankton assemblages constituted of E.serrulatus (20% of the total zooplankters) and several species of calanoids and Cladocera (80% of the total zooplankters) were added to both basins. Zooplankton started to develop 10 days after its addition to the basins (day 10) and was highly dominated by E.serrulatus from day 10 to day 28, although this cyclopoid was not predominant in the inoculum.
Samples were collected at 4-7 day intervals from day 10 to day 28. Water samples, collected with plastic bottles, were divided into two parts. The first one was fixed for microplanktonic (microalgae and protozoans) species identification and counting. The second one was pre-filtered through a 200 um mesh filter, collected on Whatman GF/C filters and stored at -80°C for microplanktonic lipid analysis. Zooplankton were obtained using a vertical haul net of 150 um mesh size. One part was preserved in 4% formalin for species determination, enumeration and biomass estimation. The other part was washed with tap water, collected on 150 jim mesh filter and stored at -80°C for lipid analysis.
Total lipids were extracted according to Folch et al. (1957) . Triacylglycerols (TAG) and phospholipids (PL) of zooplankton were separted byTLC on silica gel plates as described previously by Desvilettes etal. (1994) . Fatty acid methyl esters (FAME) of zooplankton TAG, PL and microplanktonic total lipids were obtained after hydrolysis and methylation with methanolic NaOH and methanolic H 2 SO 4 at 60°C. FAME were analysed on a Packard 417 gas chromatograph equipped with a capillary column (20 m X 0.34 mm i.d.) coated with a Carbowax CW 20 M phase. FAME were identified by comparison with known standards (Sigma, Supelco) and 23:0 was used as the internal standard.
Throughout this survey, there were no obvious differences between microplanktonic species encountered in basin A and those in basin B (Figure 1 ). On day 10, microplankton consisted, in both basins, of Cryptophyceae (genus Chilomonas and Cryptomonas), Euglenophyceae (genus Euglena, Phacus and Trachelomonas), several species of small Chlorophyceae (genus Crucigenia, Westellia, Chlorogonium, Chlorella, etc.) and ciliated Protozoa. The concentrations of chlorophyll a and total fatty acids were, respectively 14.6 ugH and 2.5 mgl" 1 in basin A, and 17.3 ugH and 5.7 mgl" 1 in basin B (Table I) . From day 14 to the end of the study, a Chlorophycean bloom occurred and considerable values of chlorophyll a and total fatty acid concentrations were reached in both basins (Table I) . This proliferation of green microalgae in response to fertilization is a typical trend in freshwater ponds (Dabbadie, 1994) , and data on chlorophyll a and fatty acid concentrations are in good agreement with those of Miyazaki (1983) in a Japanese hypereutrophic lake. During the whole study, zooplankton biomass (in terms of dry weight) was dominated, for more than 90%, by E.serrulatus (Figure 1 ), except on day 28. On this day, 55 and 17.6% of the total zooplanktonic biomass, respectively, were represented by Bosmina longirostris (basin A) and Daphnia pulex (basin B). This biomass only increased markedly during the algal bloom (day 14 to day 28), reaching its highest concentrations in basin A (221 mg m~3 to 628 mg irr 3 ), while in basin B the biomass remained below 85 mg nr 3 (Table I ). It is noteworthy that, during the growth of zooplankton, the main part of the available phytoplanktonic food was constituted of green algae (Euglenophyceae plus Chlorophyceae), known as being poor in long-chain PUFA (Erwin, 1973; Ahlgren et al, 1992) . This is corroborated by our results reported in Tables II and  III where the proportions of EPA and DHA in microalgae were either under 0.5% of total fatty acids or under 1.3% of total fatty acids (days 25 and 28). In addition, during the same time we detected important percentages of 16 PUFA and very large amounts of 18:3a)3 which are characteristic of Chlorophyceae (Bourdier and Amblard, 1989; Ahlgren et al., 1990 Ahlgren et al., ,1992 . On the other hand, EPA and DHA were detected in substantial amounts at the beginning of the study, when Cryptophyceae, usually rich in those fatty acids (Ahlgren et al., 1990; Sargent et al., 1995) , were present in the microplanktonic communities. The influence of dietary fatty acids on the fatty acid composition of zooplankton TAG is not proved (Tables II  and III offers information on the metabolism of dietary fatty acids in E.serrulatus. According to results concerning fish larvae (Linares and Henderson, 1991) , it seems that TAG not only act as a reserve of fatty acids for energy, but play an active role in the supply of PUFA for the synthesis of membrane phospholipids. This is probably the case for DHA in Eucyclops; this fatty acid was detected in very high proportions (14.5-25.9% of fatty acids) in the phospholipids of zooplankton dominated by E.serrulatus, whereas it was either absent or poorly represented in the microalgae. We believe that dietary 18:3co3 originating from green microalgae was specificially incorporated into Eucyclops PL and bioconverted into 22:6(o3. This can be supported by the fact that we identified intermediate products of this bioconversion pathway, like 18:4(i)3 and 22:5o)3. As stated earlier, Farkas et al. (1981) have demonstrated with labelled fatty acids that Cyclops strenuus were able to synthesize DHA to a higher degree, when exposed to reduced temperatures. This experiment seems to agree with our results on E.serrulatus and both studies fit well with the concept of a high DHA content in cyclopoid polar lipids. Against the occurrence of a specific biosynthesis of DHA by E.serrulatus, one can argue that at the beginning of the survey (from day 10 to 1.4 ± 0.2 4.1 ±0.1* 7.9 ± 0.5* 0.9 ± 0.1* 0.9 ±0.1* 1.2 ± 0.2 5.9 ± 0.3 1.5 ±0.2 25.9 ± 0.6* 54. Table II . * Values significantly different (Student's Mest, P < 0.05). day 14) there was enough DHA in the microalgae to meet zooplankton requirements, owing to the considerable algal biomass available. Although results are expressed in percentages, this objection, in our opinion, seems unlikely since zooplanktonic biomass increased markedly during the bloom of green algae which exactly coincided with the disappearance of DHA in microplankton fatty acids (Tables II and III) . Furthermore, on day 28, zooplanktonic DHA significantly decreased from 25.9 to 6.2% of total fatty acids (Mest, P < 0.05) when small B.longirostris became dominant in basin A (Figure 1 and Table II) . On the other hand, in basin B, copepods dominated the biomass and DHA still occurred in large proportions in zooplankton phospholipids. These last observations are a clear indication of the fact that, if 18:3o)3 was bioconverted into 22:6o)3, this bioconversion was limited to E.serrulatus. A radiolabelled experiment could probably prove it and give important information concerning the biochemical pathway used to obtain DHA. In copepods, this pathway might exhibit a retroconversion step characterized by the occurrence of a very small amount of 24 long-chain PUFA in their lipids, as described in mammals (Voss et al., 1992) and in fish (Henderson et al, 1995; Ota etal., 1994) .
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